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$A’$ , $A$ $A’$
, $\mathrm{F}_{l}\mathrm{B}7$ $A$




















, $\nu,$ $\alpha$ . $G(x, 0)=0$ $x$ ,
$[0, 1]$ $A$ . , $|y|$ $y_{n}\sim y_{n}^{3}$ $|y|=\infty$
($A’$ ). $A$ $y$ ,
Liapunov .
$\lambda_{[perp]}(x)$ $\equiv$ $\lim_{narrow\infty}(1/n)\sum_{j=0}^{n-1}\ln|\partial G(F^{j}(x), 0)/\partial y|$
$=$ $\ln\nu-\alpha\lim_{narrow\infty}(1/n)\sum_{j=0}^{n-1}(F^{j}(x)-3/4)^{2}$ . (2)
( ) Liapunov
$x\in[0,1]$ , Lebesgue , $\lambda_{[perp]}(x)$
$\langle\lambda_{[perp]}\rangle=\ln\nu-\alpha\int_{0}^{1}\frac{(x-3/4)^{2}}{\pi\sqrt{x(1-x)}}\mathrm{d}x$ , (3)
. (3) $A$ B $\equiv\{(x, y)|\omega(x, y)\subset A\}4$ Lebesgue
, $A$ Milnor [6] .
1, 2 , $\nu=1.260,$ $\alpha=1.5(\langle\lambda_{[perp]}\rangle=-0.05<0)$ .
B , $A’$ $B_{A’}$ , $A$
. $B_{A}$ ( $\equiv$
) $B_{A’}$ ( $\equiv$ )
, Lebesgue . B
, (riddled basin :“ ” )[2]
. , .
, ,
, Liapunov . $\langle\lambda_{[perp]}\rangle$
$A$ [2] , $\lambda_{[perp]}(x)>0$ , $A$
Liapunov $[7, 4]$ . (1) , $x_{*}=3/4$ Liapunov
$\lambda_{[perp]}^{\max}=\ln\nu$ Liapunov , $\nu>1$ $\lambda_{[perp]}^{\max}>0$
, $A$ Liapunov . , $(x_{*}, 0)$
$W^{u}(x_{*}, 0)$ $|y|=\infty$ . $|y|\geq 1$ $B_{A’}$
$4 \omega(x,y)\equiv\bigcap_{m\geq 0}\overline{\bigcup_{n\geq m}S^{n}(x,y)}$
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, $S$ , $W^{u}(x_{*}, 0)$ $z=(x_{*}, y)$
, $B_{A’}$ . , $(x_{*}, 0)$
$B_{A’}$ . ,
, $x_{*}$ $\bigcup_{n\geq 0}S^{-n}(x_{*}, 0)$ $[0, 1]$
. , $W^{u}(x_{*}, 0)$ $B_{A’}$
$x$ $[0, 1]$ ,
B [2, 7, 4].
$\mathrm{a}$
$x$






. $V_{l}$ $y=l(>0)$ $B_{A’}$ , $larrow \mathrm{O}$
$V_{l}arrow 0$ [2]. , Ott $V_{l}$
[8].














, $x\in B_{A}$ $B_{A}$ Lebesgue
$\mathrm{a}\mapsto$ $10^{-8}$




( 3) : $10^{-12}$
$v_{l}(x;\epsilon)\sim\epsilon^{\gamma-1},$ $\gamma\geq 1$ . (5)
( 3 $\epsilon\cdot v_{l}(x;\epsilon)$
.) 3:
$\gamma$ , $J$
, ( $x$ , l)\in B $A$
. $\gamma$ ( $x$ , l)\in B
$\langle$ , $\gamma$
, . ,
, $. \bigwedge_{\square }$ .
$\gamma(x;\epsilon)\equiv\ln v_{l}(x;\epsilon)/\ln\epsilon$ $[\gamma, \gamma+\mathrm{d}\gamma]$ ,
$N(\gamma)\sim\epsilon^{-f(\gamma)},$ $\epsilonarrow 0$ ,























if $y_{n}<1$ ancl $x_{n}\geq\alpha$ ,
$2^{-1}y_{n}+1$ if $y_{n}\geq 1$ ,
, $0<\alpha<1$ , $\beta=1-\alpha$ . (7) , 2 $A=\{(x, y)|0\leq$
4: (7).
$x\leq 1,$ $y=0\}$ $A’–\{(x, y)|0\leq x\leq 1, y=2\}$ ,
Bernoull $F(x)$ . $A$
Liapunov , $\langle\lambda_{1}\rangle=(2\alpha-1)\ln 2$ , $\alpha<1/2$ ,
99
$A,$ $A’$ Milnor , $A$
[8]. (7) , $\mathcal{M}$
$7\mathrm{i}\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT} \mathrm{C}\mathcal{M},$
$i\ovalbox{\tt\small REJECT} 0,1,$ $j\ovalbox{\tt\small REJECT} 0,1,2,$
$\ldots$ ,
$\{$
$R_{j}^{0}=[0, \alpha)\cross(2^{-j}, 2^{-j+1}]$ ,
$R_{j}^{1}=[\alpha, 1)\cross(2^{-j}, 2^{-j+1}]$ ,
(8)
( $\bigcup_{i=0}^{1}\bigcup_{j\geq 0}R_{j}^{i}=\mathcal{M}$ and $R_{j}^{i}$ $=\emptyset$ if $(i,j)\neq(i’,j’)$ )
. (7) 1 , .
$T(R))\dashv$
$\mathrm{R}\cup R_{0}^{1}$ if $j=0$,
$R_{j+2i-1}^{0}$ $R_{j+2i-1}^{1}$ if $j\neq 0$ .
(9)
, $R_{j}\equiv R_{j}^{0}\cup R_{j}^{1}$ , , (7)
$\{R_{j}\}_{j=0}^{\infty}$ , 5 . $R_{j}$
5: (7) ( ).
$I_{j}=\{(x, y)|0\leq x\leq 1, y\in R_{j}\}$ 1 $(x, y)$ , $R_{j}$
1 . ,
$(x, y)\in B_{A’}$ , R ($x$ , y)\in B .
, $(x, y)\in B_{A’}$ ( )




gambler’s ruin problem[10] , (7)
, $y=l$ $\gamma$ $f(\gamma)$
[3].$\cdot$
$\gamma$ $=$ $\frac{1\mathrm{n}\alpha^{r’}\beta^{r}}{1\mathrm{n}\alpha^{r}\beta^{r}’}$ (10)
$f(\gamma)$ $=$ $\{$




, $0\leq r\leq 1/2,$ $r’=1-r,$ $\gamma_{\max}\equiv\ln\alpha/\ln\beta$ 6. $\gamma$ (






















, $r(0\leq r\leq 1)$
. $r$ $\mu_{r}$ , $\mu_{r}$





$\inf\{D_{H}(S)|\mu_{r}(S) = 1\}$ , $D_{H}(S)$ $S$
Hausdo ) , 0.6
$D(r)= \frac{r1\mathrm{n}r^{-1}+r’1\mathrm{n}r^{\prime-1}}{r1\mathrm{n}\alpha^{-1}+r’1\mathrm{n}\beta^{-1}}=h(r)/\lambda_{||}(r),(12)$
$\hat{\check{\mathrm{s}^{\aleph}\llcorner}}0.4$
. , $h(r)$ , $\mu_{r}$
, $\lambda||(r)$ , $\mu_{r}$ Bernoulli






7: $\alpha=0.4$ $M_{r}(x)$ .
$6l$ .
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, $\eta=\ln(\beta/\alpha)/\ln 2$ , (10) :
$\gamma(r)=1-\eta\frac{\lambda_{[perp]}(r)}{\lambda_{||}(r)}$ (13)
, $\lambda_{[perp]}(r)=r\ln 2+r’\ln 2^{-1},0\leq r\leq 1/2$ , $\mu_{r}$ Liapunov
, , $\eta$ (4) . $\gamma,$ $\eta$
, $\lambda_{||}(r),$ $\lambda_{[perp]}(r)$ $A$ ,
$\acute{\mathrm{k}}$ . ,
$\acute{j\mathrm{E}}$ $f(\gamma)$ , $A$ .
(13) $\gamma$ $A$
$D( \gamma)\equiv\max_{\gamma(r)=\gamma}D(\mu_{r})$ (14)
($\max$ , (13) ). ,
$f(\gamma)=D(\gamma)$ (15)
, $f(\gamma)$ $D(\gamma)$ . ,
$(\gamma)$ ) , (13)














(13) [3] , (15) ,
.
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